FORM PTO-1390 U.S. DEPARTMENT OF COMMERCE 
(REV 5-93) PATENT AND TRADEMARK OFFICE 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U S C 371 


ATTORNEY DOCKET NO, 
P806-9020 


DATE: August 12, 1999 


U.o. APrLN. NU. 


INTERNATIONAL APPLICATION NO. 
PCT/JP98/00512 


INTERNATIONAL FILING DATE 
February 6, 1998 


PRIORITY DATE CLAIMED 
February 13, 1997 



TITLE OF INVENTION: PORTABLE POINT STORING MEMBER AND METHOD OF USING THE SAME 



APPLICANT(S) FOR DO/EO/US: Junlchi HIKITA; Yoshihiro IKEFUJl; Haruo TAGUCHl 

1- XX This is a FIRST submission of Items concerning a filing under 35 U.S.C. 371 . 
(THE BASIC FILING FEE IS ATTACHED) 

2. This Is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371, 

3. XX This express request to begin national examination procedures (35 U.S.C, 371(f) at any time rather than delay examination until the 

expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT articles 22 and 39(1). 



4. A proper demand for International Preliminary Examination was made by the 19th month from the earliest claimed priority date. 

5. XX A copy of the international Application as filed (35 U.S.C. 371(c)(2)) 

a. is transmitted herewith (required only if not transmitted by the International Bureau). 

b. )(X has been transmitted by the International Bureau. 

c. is not required, as the application was filed in the United States Receiving Office (RO/US) 

6. XX A translation of the International Application into English (35 U.S.C. 371(c)(2)). 

7. Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. are transmitted herewith (required only if not transmitted by the International Bureau). 

b. have been transmitted by the International Bureau. 

c. have not been made; however, the time limit for making such amendments has NOT expired, 

d. have not been made and will not be made. 

8. A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 



9. An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 



10. A translation of the annexes to the international Preliminary Examination Report under PCT Article 36 (35 U.S.C. 371(c)(5)). 



Items 11 to 16. below concern other document(s) or information included: 
11. XX An Infomnation Disclosure Statement under 37 CFR 1.97 and 1.98, 



12. An assignment document for recording. A separate cover sheet In compliance with 37 CFR 3.28 and 3.31 is included. 



13. A FIRST preliminary amendment 

A SECOND or SUBSEQUENT preliminary amendment 



14. A substitute specification. 



15, A change of power of attorney and/or address letter, 

16. )0( Other items or infomnation: 

Check No. 20410 
Drawing(s) 1 1 sheets 
Amendment Under Article 19(1) 
International Search Report 

International Preliminary Examination Report (PCT/I PEA/409) 

Japanese Language Request Fomi 

Notification of Receipt of Record Copy (PCT/IB/301) 

Notification Concerning Submission of Priority Documents (PCT/IB/304) 

Notice Infomiing the Applicant of the Communication of the International 

Application to the Designated Offices (PCT/I B/308) 
Infomnation Concerning Elected Offices Notified of Their Election (PCT/I B/332) 
International Publication No. W098y36377 



,1' 



510.-Rec'd PCT/PTO I 2 AUG 1999 



U.S. APPLN. NO. (IF KNOWN, SEE 37 


INTERNATIONAL A 
NO. PCT/JP98/0051 


PPLiCATION 


ATTORNEY DOCKET NO. P806-9020 




2 


DATE: August 12, 1999 


17. XX The following fees are submitted: 
Basic National Fee (37 CFR 1.492{a)(1H5): 

Search Report has been prepared by the EPO or JPO $840.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482)....$670.00 
No international preliminary examination fee paid to USPTO (37 CFR1.482) but 

international search fee paid to USPTO (37 CFR 1.445(a)(2)) $760.00 

Neither international preliminary examination fee (37 CFR 1.482) or international 

search fee (37 CFR 1.445(a)(2)) paid to USPTO $970.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) and all 
claims satisfied provisions of PCT Article 33(2)-(4) $ 96.00 


PAI PI M ATinM9 . PT( 


USE ONLY 


ENTER APPROPRIATE BASIC FEE AMOUNT = 


$ 840.00 




Surcharge of $130.00 for furnishing the oath or declaration later than _ 20 _ 30 
mnnthR from the earliest claimed Drioritv date (37 CFR 1.492(e)). , 






Claims 


Number Filed 


Number Extra 


Rate 






Total Claims 


6-20 = 


0 


X$ 18.00 






Inrienendent Claims 


5- 3 = 


2 


X $ 78.00 


156.00 






. Mnitinle deoendent claimfs) (if aDDlicable) ^ 


+ $260.00 






TOTAL OF ABOVE CALCULATIONS = 


$ 996.00 




1 Reduction by 1/2 for filing by small entity, if applicable. 
J Verified Small Entity statement must also be filed. 

f (Note 37 CFR 1.9, 1.27. 1.28). 






I SUBTOTAL = 


$ 996.00 




I Processing fee of $1 30.00 for furnishing the English translation later the _ 20 _ 30 
months from the earliest claimed priority date (37 CFR 1 .492(f)). + 






TOTAL NATIONAL FEE = 


$ 996.00 




^ Fee for recording the enclosed assignment (37 CFR 1 .21 (h)). The assignment must 
M be accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31 ). $40.00 per 
J property ^ — 






3 TOTAL FEES ENCLOSED = 


$ 996.00 






Amount to be refunded 


$ 


Charged 


$ 


a YY A nhark in thp amount of $ 996.00 to cover the above fees is enclosed. _ || 

b ~ Please charge my Deposit Account No. 14-1060 in the amount of $ to cover the above fees. A duplicate copy of this sheet is 

enclosed II 
c. XX The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to Deposit 

Account No. 14-1060. 

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) 
must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 

NIKAIDO, MARMELSTEIN. MURRAY AND ORAM ^^x^.^-^::::^^-— , 
Metropolitan Square <'''^^^^^'^x)t'^ jo^"^^^^ i) ^\ 
655 1 5th Street, N.W. NT"'^ uS^^cc^.^ 

Suite 330 - G Street Lobby /T"^^--^^ " 

Washington, D.C. 20005-5701 (/ ^f!^A 99^^^^ 
Telephone No. (202) 638-5000 ^^^9- No- 22.663 




09/355953 

SIORec'dPCT/Pm )2AUG I99S 



W 



SPECIFICATION 



Portable Point Storing Member and 
Method of Using the Same 
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Technical Field 

The present invention relates to a portable point storing member and 
a method of using the same, and particularly a point storing member 
having improved secrecy and a method of using the same. 



Background Art 

It has been proposed to employ a data communication system using 
IC cards in ticket barriers of a ski lift and a railroad, an automatic cai-go 
sorting system and others. 



particularly a structure of a communication system using non-contact IC 
cards. This system is formed of an interrogator 40 (e.g., mounted in a gate 
of a ski lift) and a non-contact IC card 100. 

Interrogator 40 is controlled by a controller 48 to issue a high- 

20 frequency carrier wave generated by an oscillator circuit (OSC) 49 from an 
antenna 41. When non-contact IC card 100 approaches interrogator 40, an 
antenna 23 of non-contact IC card 100 receives this high-frequency carrier 
wave, A power producing circuit 25 converts the received high-frequency 
wave into a DC power, and suppUes it to other circuit portions. Thereby, 

25 non-contact IC card 100 can start the operation when it approaches 
interrogator 40. 

Information transmission from interrogator 40 to non-contact IC card 
100 is performed by modulating the above high-frequency carrier wave by a 
modulator-demodulator circuit 46. A controller 35 performs necessary 
30 processing such as change of contents of a memory 37 and return of 
information based on the demodulated information. 

Information is also transmitted from non-contact IC card 100 to 
interrogator 40. Since an oscillator circuit is not employed in non-contact 
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Fig, 12 shows a data communication system using IC cards, and 
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IC card 100, the information is sent in the following manner. Interrogator 
40 issues non-modulated high-frequency carrier wave, and modulator- 
demodulator circuit 33 in non-contact IC card 100 changes an impedance of 
resonance circuit 22. Interrogator 40 handles this impedance change as 
5 the impedance change of resonance circuit 42 on its own side, and 

modulator-demodulator circuit 46 detects and demodulates it. Controller 
48 obtains the demodulated information, and performs necessary 
processing. 

When non-contact IC card 100 moves away from interrogator 40, the 
10 power supply is interrupted so that non-contact IC card 100 stops the 
operation. Since memory 37 is a nonvolatile memory, the stored 
information is held even when the power supply is interrupted. 

Memory 37 in non-contact IC card 100 described above may store 
predetermined points, and the data in memory 37 may be changed in 
15 accordance with the used points, whereby the IC card can be used as a 
prepaid card. 

Data is communicated in an encrypted form between the interrogator 
and the IC card. Thereby, it is possible to prevent unauthorized change of 
the contents in the IC card which was once used. 

20 However, the communication system using the IC cards in the prior 

art suffers from the following problems. Although the communication data 
is encrypted as described above, the data can be altered if the encryption 
algorithm is interpreted. Therefore, it is difficult to ensure the secrecy of 
the system only by the encryption. 

25 In particular, if the interrogator is located in a place open to the 

public, and particularly, in a public telephone or the like, the telephone set 
internally provided with the interrogator may be stolen. When stolen, 
instructions and commands to be sent between the interrogator and the IC 
card may be analyzed. 

30 An object of the invention is to overcome the above problems, and 

particularly to provide a portable point storing member, which can 
suppress illegal use, as well as a method of using the same. 
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Disclosure of the Invention 

For achieving the above object, an aspect of the invention provides a 
portable point storing member for storing points corresponding to moneys, 
including changing means for reading the stored points in accordance with 
5 an externally applied read instruction, and changing the stored points in 
accordance with an externally appHed point changing instruction, wherein 
change of the points in a direction of increasing the points is inhibited by a 
circuit structure. 

According to the invention, the data change which increases the 
10 points can be rehably prevented. Thereby, it is possible to provide the 
point storing member, of which illegal use is difficult. 

Preferably, the portable point storing member further includes point 
rewrite information storing means for storing, in advance, point rewrite 
information, wherein the circuit structure is switched to allow change of the 
15 points in the direction of increasing the points when apphed information 
matches with the point rewrite information. 

According to the invention, the point change which increases the 
points can be prevented only when it is necessary. 

According to another aspect, a portable point storing member 
20 includes point storing means storing points corresponding to moneys, and 
having data holding portions equal in number to the points for holding 
write data, read means for reading out the points stored in the point storing 
means in accordance with an externally appHed read instruction, and point 
changing means allowing change of each of the data holding portions in the 
25 point storing means only from a first state to a second state in accordance 
with an externally apphed point changing instruction. 

According to the above aspect, since the data holding portions can be 
changed only from the first state to the second state, illegal data change 
can be rehably prevented. 
30 More preferably, the portable point storing member further includes 

point rewrite information storing means for storing point rewrite 
information, and collating means for collating appHed information with the 
point rewrite information. The point changing means can change each of 
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the data holding portions from the first state to the second state, and can 
also change each of the data holding portions from the second state to the 
first state in accordance with a result of collation by the collating means. 

According to the invention, each data holding portion can be changed 
5 from the second state to the first state only when the appUed information 
corresponds to the point rewrite information which is already stored. 
Thereby, illegal data change can be rehably prevented. 

According to still another aspect of the invention, a method of using a 
portable point storing member includes the steps of storing, in advance, 

10 points corresponding to moneys in the point storing member having 
portability; reading the points stored in the point storing member in 
accordance with an externally apphed read instruction; and changing the 
points in accordance with an externally applied point changing instruction, 
wherein changing of the points in a direction of increasing the points is 

15 inhibited by a circuit structure. 

Further preferably, in the method of using the portable point storing 
member, the point storing member stores, in advance, point rewrite 
information, and the circuit structure is switched to allow the point change 
in the direction of increasing the points when apphed information matches 

20 with the point rewrite information. 

According to yet another aspect, a method of using a portable point 
storing member includes the steps of storing points corresponding to 
moneys in the point storing member having portability; reading the points 
stored in the point storing member in accordance with an externally 

25 apphed read instruction; and changing the points in accordance with an 
externally apphed point changing instruction, wherein the point storing 
means has data holding portions corresponding in number to the points, 
each of the data holding portions is allowed to change only from a first state 
to a second state, and the point storing member stores the points in 

30 accordance with the states of the respective data holding portions. 

More preferably, in the method of using the portable point storing 
member, the point storing member stores, in advance, point rewrite 
information, and each of the data holding portions can be changed from the 
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first state to the second state, and can also be changed from the second 
state to the first state when apphed information matches with the point 
rewrite information. 

According to further another aspect of the invention, a point storing 
5 member includes storing means for storing the points, changing means for 
changing the points stored in the storing means, and inhibiting means for 
inhibiting increase of the points by the changing means. 

Fm^ther preferably, the point storing member includes input means 
for receiving data to be verified, and comparing means for comparing the 
10 received data with a predetermined cryptogram. The inhibiting means 
inhibits increasing of the points in accordance with a result of the 
comparison by the comparing means. 

Brief Description of the Drawings 
15 Fig. 1 shows functional blocks in a point storing member 1 of an 

embodiment of the invention; 

Fig. 2 schematically shows a structure of an IC card 10 of an 
embodiment of the invention; 

Fig. 3 shows a memory 50 and a controller 60 in Fig. 2 in greater 

20 detail; 

Fig. 4 schematically shows a structure of memory 50; 

Fig. 5 shows, by way of example, voltages for reading, writing, 
erasing and disabling; 

Fig. 6 shows relationships between a read change circuit 61, a 
25 cryptogi^am collating portion 63 and a memory area selection detecting 
circuit 67; 

Fig. 7 shows a cryptogram collating portion 63 in greater detail; 
Fig. 8 is a flow chart showing operation of IC card 10; 
Fig. 9 is a flow chart following Fig. 8; 
30 Fig. 10 is a flow chart following Fig. 9; 

Fig. 11 is a flow chart following Fig. 8; and 

Fig. 12 is a block diagram showing structures of IC card 100 and 
interrogator 40 in the prior art. 
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Best Mode for Carrying Out the Invention 

The invention will be described in greater detail with reference to the 
accompanying drawings. 
5 [1. Function Blocks of IC Card] 

Referring to Fig. 1, description will now be given on a point storing 
member 1 of an embodiment of the invention. Point storing member 1 has 
portability, and includes a point storing portion 3, a read portion 5, a point 
changing portion 7, a point rewrite information storing portion 13 and a 
10 collating portion 11. 

Point storing portion 3 is a portion for storing points corresponding 
to moneys, and have data holding portions, which can hold write data and 
are equal in number to the points. Read portion 5 reads out the points 
stored in point storing portion 3 in accordance with a read instruction 
15 which is externally applied. Point changing portion 7 can change each 
data holding portion in point storing portion 3 from an unwritten state 
(first state), where the write data is not held, to a written state (second 
state), where the write data is held, based on an externally applied point 
change instruction. 

20 Point rewrite information storing portion 13 stores point rewrite 

information, i.e., information for point rewriting. Collating portion 1 1 
collates the applied infoi'mation with the above point rewrite information. 
Point changing portion 7 can change each data holding portion from the 
unwritten state to the written state, and further can change each data 

25 holding portion from the written state to the unwritten state based on a 
result of the collation by collating portion 11. 

Assuming that the data holding portions in the unwritten state 
correspond in number to remaining points, the data change which increases 
the points can be reliably prevented, and the points can be increased only 

30 when such information is applied that matches with the point rewrite 
information which has been stored in advance. 
[2. Specific Structure of IC Card] 

A non-contact IC card employing the invention will now be described 
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with reference to Fig. 2. 

Non-contact IC card 10 has a whole structure similar to that in the 
prior art, and includes an antenna 23, a resonance circuit 22, a power 
producing circuit 25, a modulator-demodulator circuit 33, a controller 60 
5 and a memory 50 which are arranged within a casing 11. The manner of 
arranging these portions and parts in casing 11 as well as manners of 
power supply and data transmission are the same as those in the prior art, 
and therefore will not he discussed below. 

Fig. 3 is a block diagram specifically showing controller 60 and 
10 memory portion 50 shown in Fig, 2. Memory 50 has a point area 51, a 

setting information area 52, a secret information area 53 and a secret data 
area 54. Point area 51 is an area for storing the points. Setting 
information area 52 is an area for storing setting information. Secret data 
area 53 is an area for storing a cr5rptogram of an IC card user. Secret data 
15 area 54 is an area for storing secret data of an IC card manufacturer. 

As shown in Fig. 3, point area 51 can store data of 128 bytes (1024 
bits). Setting information area 52 can store data of 32 bytes, secret data 
area 53 can store data of 3 bytes, and secret data area can store data of 3 
bytes. 

20 [2.1 Memory Portion 50] 

The memory structure of memory portion 50 wiU now be described 
with reference to Figs. 4 and 5. In this embodiment, an EEPROM is 
employed as the nonvolatile memory. Memory portion 50 is formed of cells 
Cll (see Fig. 4) arranged in a matrix form (not shown). 

25 For changing the data of cell Cll (for performing the data writing by 

placing data "O" therein, and performing the data erasing by placing data 
"1" therein), and for reading out the data, voltages are applied to a bit line 
BL, a select Hne SL and a word line WL as shown in Fig. 5. 

For setting memory cell Cll to the written state (i.e., for keeping 

30 data "0" therein), a voltage of 20 V is appHed to bit line BL, a voltage of 0 V 
is applied to select line SL and a voltage of 20 V is applied to word line WL 
so that a hne AG is set to an open state. Thereby, electrons are injected 
into a floating gate of cell Cll so that cell 11 holds the data "0", 
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For setting memory cell Cll to the erased state (i.e., for keeping data 
"1" in memory cell Cll), voltages opposite to those for keeping the data "0" 
are applied. More specifically, 0 V is applied to bit hne BL, 20 V is applied 
to select Hne SL and 20 V is applied to word line WL so that line AG is set 
5 to the open state (or 0 V). Thereby, electrons are discharged from the 
floating gate of cell Cll, and data "1" is kept therein. 

For reading information from memory cell Cll, a voltage of 5 V is 
apphed to select line SL, a voltage of 5 V is applied to word hne WL, and a 
sense amplifier (not shown) is connected to bit line BL. The result of 
10 detection by the sense amplifier changes depending on whether memory 

cell Cll has stored "0" or "1". Thereby, it is possible to determine whether 
memory cell Cll has stored data "1" or data "0". 

As described above, each memory cell in point ai'ea 51 stores the data , 
"0" or "1", and each of the memory ceEs forms the data holding portion. 
15 Further, point area 51 has the memory cells equal in number to the points 
which were set in advance. For 1000 points, point area 51 has memory 
cells of 1000 bits. 

Setting information area 52, secret data area 53 and secret data area 
54 are configured to hold data of ordinary bit lengths, similarly to the prior 

20 art. 

[2.2 Controller 60] 

Controller 60 will now be described with reference to Fig. 3. 
Controller 60 has a main controller 69, an address decoder 65, a memory 
area selection detecting circuit 67, a cryptogram collating portion 63 and a 

25 read change circuit 61. 

Main controller 69 designates an address based on the data apphed 
from modulator-demodulator circuit 33, and appHes the address to address 
decoder 65. Further, it apphes an instruction for reading, writing or 
erasing to read change circuit 61. Further, main controller 69 apphes a 

30 cryptogram to be collated to cr5^togram collating portion 63. The address 
selected by address decoder 65 is detected by memory area selection 
detecting circuit 67, which appHes the selected address to cryptogram 
collating portion 63 and read changing portion 61, 
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[2.2.1 Read Changing Circuit 61] 

Read change circuit 61 applies the read voltage, write voltage or 
erase voltage shown in Fig. 5 or a disabling voltage, which will be described 
later, to memory portion 50 in accordance with an instruction applied from 
5 main controller 69. 

Read change circuit 61 will now be described with reference to Fig. 6. 
Read change circuit 61 has selected address specifjring terminals Tsl - Ts3, 
a mode terminal Te and a mode terminal Tf. Selected address specifying 
terminals Tsl - Ts3 are supphed with a signal, which specifies the selected 
10 area, from memory area selection detecting circuit 67. More specifically, 
when point area 51 is selected, a voltage "High" is apphed to selected 
addi'ess specifjdng terminal Tsl. When setting information area 52 is 
selected, the voltage "High" is applied to selected address specifying 
terminal Ts2, When secret data area 53 is selected, the voltage "High" is 
15 applied to selected address specifying terminal Ts3. 

Mode terminals Te and Tf receive signals from cryptogram collating 
portion 63. In this embodiment, read change circuit 61 selects one from 
the following three modes in accordance with the voltages applied to the 
two mode terminals. 
20 When both mode terminals Tf and Te are supplied with voltages 

"Low", a mode "0, 0" (normal mode) is selected. 

When mode terminals Tf and Te are supplied with voltages "Low" 
and "High", respectively, a mode "0, 1" (point rewriting mode) is selected. 

When mode terminals Tf and Te are supplied with voltages "High" 
25 and "Low", respectively, a mode "1, 0" (initializing mode) is selected. 

Read change circuit 61 appUes the disabling voltage to each of the 
area in memory 50 in accordance with the voltages appKed to selected 
addi'ess specifying terminals Tsl - Ts3 and mode terminals Te and Tf. 

In the respective modes, read change circuit 61 can apply the 
30 following voltages. In mode "0, 0", if the selected address which is 

specified by selected address specifying terminals Tsl - Ts3 is point area 51 
or setting information area 52, the write voltage shown in Fig. 5 can be 
issued. However, the erase voltage cannot be issued. 
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In mode "1, 0", if the selected address which is specified by selected 
address specifsdng terminals Tsl - Ts3 is point area 51 or setting 
information area 52, the write voltage and erase voltage shown in Fig. 5 
can be issued. However, if selected address specifying terminals Tsl - Ts3 
5 specify secret data areas 53 or 54, the write voltage or the erase voltage 

shown in Fig, 5 cannot be issued. Thus, the writing and erasing shown in 
Fig. 5 can be performed only by point area 51 or setting information area 52. 

In mode "1, 0'*, if the selected address specified by selected address 
specifying terminals Tsl - Ts3 is point area 51, setting information area 52 
10 or secret data area 53, the erase voltage shown in Fig. 5 can be issued. 

However, if the selected address is secret data area 54, the erase voltage 
cannot be issued. The write voltage cannot be issued for any one of the 
areas. 

Data lines of secret data areas 53 and 54 are connected to 

15 cryptogi'am collating portion 63 as shown in Fig. 3. Therefore, the 

cryptogram which is read out is not appKed to main controller 69, and the 
cryptogram stored in secret data areas 53 and 54 can be prevented from 
being extern aEy read out. 
[2.2.2 Cryptogi-am Collating Portion 63] 

20 Cryptogram collating portion 63 is enabled when it receives a 

detection signal from memory area selection detecting circuit 67, and 
thereby determines whether the cryptogi'am stored in secret data area 53 or 
54 matches with the signal appHed from main controller 69. When they 
match with each other, voltage "High" is applied to mode terminals Te and 

25 Tf of read change circuit 61. 

Cryptogram collating portion 63 will now be described in greater 
detail with reference to Fig. 7. Cryptogi^am collating portion 63 has 
comparators 71 and 73, and a data converting circuit 75. Comparator 73 
apphes the voltage "High" to mode terminal Tf when it receives from main 

30 controller 69 the cryptogram which matches with a cryptogram of an IC 
card manufacturer stored in secret data area 54. 

Comparator 71 applies the voltage "High" to mode terminal Te when 
it receives from main controller 69 a cryptogram, which matches with a 
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cryptogram formed by coalescing the data applied from data converting 
circuit 75 with the data applied from secret data area 53. 

For example, when secret data area 54 has stored a cryptogram 
"10100000" and the IC card user has stored "1010" in secret data area 53 as 
his/her own cryptogram or pass word, the collation is performed as follows. 
Data converting circuit 75 converts the cryptogram "10100000" in secret 
data area 54. When the result of conversion is "0 10 1 1 1 1 1", comparator 7 1 
is suppHed with a cryptogram "101001011111", which is a combination of 
the cryptogi-am "1010" of the IC card user stored in secret data area 53 and 
"01011111" following the cryptogram "1010". Comparator 71 determines 
whether the input data apphed from main controller 69 for coUation 
matches with the above cryptop-am "101001011111" or not. 

Comparator 71 may be configured such that the cryptogi-am stored in 
secret data area 53 is compared with data obtained by removing the data 
sent from data converting circviit 75 from the data applied from main 
controller 69. 

In this embodiment, the IC card user is required to obtain the data, 
which is prepared by converting the cryptogram in secret data area 54 by 
data converting circuit 75, from the IC card manufacturer, and apply the 
same, as the cryptogram to be collated, to main controller 69 after adding 
thereto his/her own cryptogram. 

According to this embodiment, as described above, the cryptogram of 
secret data area 54 is converted and added to the cryptogr am in secret data 
area 53 for comparison with the cryptogram data applied from main 
controUer 69 for coHation. Accordingly, the IC card manufacturer can 
store the cryptograms, which are different from each other and are 
dedicated to the IC card users, respectively, in secret data areas 53. 
Thereby, no confusion occurs even when two IC card users accidentally 
stored the same cryptogram in secret data areas 53, respectively. Thus, 
one of the users cannot erase the data in the IC card of the other user. 

The specific comparator actually performing the collation is 
determined by a signal suppHed from memory area selection detecting 
circuit 67. If the detected area is secret data area 54, the signal enabling 
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the collating operation is applied to comparator 73, If the detected area is 
secret data area 53, the signal enabling the collating operation is applied to 
comparators 71 and 73. 
[3. Processing in IC Card] 
5 Processing of reading, wiiting and erasing the data as well as 

cryptogram collation will now be desciibed with reference to Figs. 8 to 11. 
In the initial state (step STl which is not shown), mode terminals Te and Tf 
of read change circuit 61 are supphed with the voltages "Low", and the 
operation is in the mode "0, 0". 

10 Then, main controller 69 determines whether the instruction applied 

from modulator- demodulator circuit 33 is the read instruction, remaining 
point removing instruction, data changing instruction or initiaUzing 
instruction (step ST3). 
[3.1 Read Operation] 

15 When the applied instruction is the read instruction, all the 

addresses in point area 51 are selected (step ST5). The read instruction is 
issued (step ST7). Thereby, all the data in point area 51 is read and 
applied to main controller 69 (step ST8). Main controller 69 counts and 
temporarily stores the bits (remaining points) holding data "1" in the 

20 applied data (step ST9). Then, all the addresses in setting information 
area 52 are selected (step STll). Then, the read signal is issued to read 
change circuit 61 (step ST13). Thereby, the setting information stored in 
setting information area 52 is apphed to main controller 69 (step ST 14). 
Main controller 69 temporarily stores the applied setting information (step 

25 ST15). Main controller 69 issues the temporarily stored data to 
modulator- demodulator circuit 33 (step ST17). 

Thereby, it is possible to issue externally the remaining points stored 
in point area 51 as well as the setting information stored in setting 
information area 52, 

30 [3.2 Point Removing Processing] 

Description will now be given on the case where the instruction for 
removing the remaining points is apphed in step ST3. In this case, main 
controller 69 reads out the remaining points which was temporarily stored 
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in step ST9 (step ST19). The leading address of the memory cells in point 
area 51 holding data "1" is selected (step ST21). Main controller 69 
applies the wiite signal (i.e., signal for holding data "0") to read change 
circuit 61 (step ST23). 
5 Read change circuit 61 which received the write signal determines 

whether the current state allows appUcation of the write voltage or not, in 
accordance with the voltages apphed to the select addi'ess specifying 
terminals and the mode terminals shown in Fig. 6. In this case, the 
selected addi'ess is point area 51, and the mode terminals were in the mode 

10 "0, 0" in step STl so that it is determined that the writing can be performed, 
and the write voltage shown in Fig, 5 is issued (step ST24). 

Then, main controller 69 decrements the remaining points which 
were temporarily stored in step ST9 (step ST25). Then, a message to the 
effect that the remaining point removing processing is completed is issued 

15 to modulator-demodulator circuit 33 (step ST27). When the instruction of 
removing the remaining points is issued, therefore, it is possible to change 
in the decrementing direction the points stored in point area 51 by a 
specified value. In this manner, the points which have been stored in 
point area 51 are read out, or the data can be changed in the direction of 

20 reducing the points in accordance with the point removing instruction, 
[3.3 Data Changing Processing] 

Description will now be given on the case where the data changing 
instruction is applied in step ST3. The data changing instruction is an 
instruction for changing the data in point area 51 or setting information 

25 area 52, and includes a collation instruction for collating the cryptogi^am 
stored in the secret data area. 

In this case, main controller 69 selects the addi^esses in secret data 
areas 53 and 54 (step ST51 in Fig. 9). Then, data to be verified is issued to 
cryptogram collating portion 63 (step ST53). Main controller 69 issues the 

30 read signal to read change circuit 61 (step ST55). Thereby, read change 
circuit 61 applies the read voltage (step ST56). Cryptogram collating 
portion 63 collates the cryptogram read from secret data areas 53 and 54 
with the verification target data applied from main controller 69 (step 
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ST57). 

More specifically, the cryptogram stored in secret data area 54 is 
applied to data converting circuit 75 (see Fig. 7). Data converting circmt 
75 converts this cryptogram based on a predetermined rile, and applies the 
result of conversion to comparator 71. Comparator 71 is also supplied 
with the cryptogram stored in secret data area 53. Comparator 71 
coalesces the data appHed from data converting circuit 75 with the data 
appHed from secret data area 53, and determines whether the resultant 
data matches with the apphed verification target data. When matching 
occurs, comparator 71 apphes the voltage "High" to mode terminal Te for 
read change circuit 61. Thereby, read change circuit 61 enters mode "0, 1" 
(step ST61inFig. 10). 

Main controller 69 selects all the addresses in point area 51 and 
setting information area 52 (step ST63). Then, it issues the erase signal to 
read change circuit 61 (step ST65). In this case, the erase voltage can be 
issued fi-om read change circuit 61 because mode "0, 1" is selected, and the 
addi-esses in point area 51 and setting information area 52 are selected. 
Accordingly, read change circuit 61 apphes the erase voltage (step ST66). 
When the erase voltage is apphed, all the bits in point area 51 and setting 
information area 52 hold "1". 

Then, main conti-oller 69 selects only the required bit(s) in point area 

5 1 and setting information area 52 (step ST67). For example, it is 
necessary to write the data and time of erasing in setting information area 

52 again. In this case, the bits holding data "0" are selected. 

Main controller 69 issues the write signal to read change circuit 61 
(step ST69). Read change circuit 61 apphes the write voltage (step ST70). 
Thereby, only the selected bits hold the data "0". Main controller 69 
apphes the end message to modulator-demodulator circuit 33 (step ST71). 

When the verification target data apphed in step ST59 shown in Fig. 
9 causes mismatching, main controller 69 selects all the addi-esses in point 
area 51 and setting information area 52 (step ST73 in Fig. 10). Then, the 
erase signal is issued to read change circuit 61 (step ST75). Read change 
circuit 61 does not issue the erase voltage, but issues the disabhng voltage 
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(step ST77) because the current mode is mode "0, 0". Accordingly, contents 
of point area 51 and setting information area 52 do not change. 

In the embodiment described above, the disabling voltage is provided 
by placing the ground potential on Hne AG, and setting the other Hnes to 
the open state. 

Main controller 69 selects only the required bits in point area 51 and 
setting information area 52 (step ST79). Main controUer 69 issues the 
write signal to read change circuit 6 1 (step ST 81). Since the current mode 
is "0, 0", and the selected address relates to point area 51 and setting 
information area 52, read change circuit 61 does not issue the write voltage, 
but issues the disabling voltage (step ST83). Accordingly, contents of point 
area 5 1 and setting information area 52 do not change. Main controller 69 
issues a message to the effect that rewriting could not be performed (step 
ST85). 

When the cryptogi-am-mismatching occurs, read change cii-cuit 61 
does not apply the write voltage and the erase voltage even if main 
controller 69 issues the erase signal and the write signal to read change 
circuit 61. 

As described above, the data in point area 51 and setting information 
area 52 can be changed only when the applied cryptogi'am matches with 
the cryptogram data which has already been entered or appHed by the IC 
card user and the IC card manufacturer. Accordingly, the IC card 
described above can have high secrecy. 
[3.4 InitiaMzing Operation] 

Description will now be given on the case where the initializing 
instruction is issued in step ST3 shown in Fig. 8 with reference to Fig. 11. 
The initiahzing instruction acts to set all the data in point area 51, setting 
information area 52 and secret data area 53 other than secret data area 54 
to "1", and is given from the IC card manufacturer. 

In this case, main controller 69 selects the address of secret data area 
54 (step ST31), and issues verification target data to cryptogram collating 
portion 63 (step ST32). Main controUer 69 issues the read signal to read 
change circuit 6 1 (step ST83). Read change circuit 6 1 applies the read 
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voltage (step ST34). The cryptogram is collated in cryptogram, collating 
portion 63 (step ST35). In this case, comparator 73 is suppMed with data 
stored in secret data area 54, and determines whether the verification 
tai'get data applied from main controller 69 matches with the cr5rptogram 
5 stored in secret data area 54 or not (step ST36). 

When it is determined in step ST36 shown in Fig. 11 that the 
verification target data matches with the cryptogi'am, cryptogram collating 
portion 63 applies the voltage "High" to mode terminal Tf of read change 
circuit 61 (step ST37). Thereby, read change circuit 61 enters mode "1, 0". 

10 Then main controller 69 selects all the addresses in point area 51, 

setting information area 52 and secret data area 53 (step ST38). Further, 
it issues the erase signal to read change circuit 61 (step ST39). Since read 
change circuit 61 is in mode "1, 0", read change circuit 61 apphes the erase 
voltage (step ST41). Thereby, all the data in point area 51, setting 

15 information area 52 and secret data area 53 are initiaUzed. Main 

controller 69 issues the end message to modulator-demodulator 33 (step 
ST42). 

When mismatching occurs in the step ST36 shown in Fig. 11, the 
voltage "High" is not applied to mode terminal Tf of read change circuit 61. 

20 Accordingly, read change circuit 61 remains in mode "0, 0". Main 

controller 69 selects all the addresses in point area 51, setting information 
area 52 and secret data area 53 (step ST43). Further, it issues the erase 
signal to read change circuit 61 (step ST44). In this state, since read 
change circuit 61 is in the mode "0, 0", and the selected addresses relate to 

25 point area 51, setting information area 52 and secret data area 53. 

Therefore, read change circuit 61 applies the disabling voltage (step ST45). 
Thus, all the data in point area 51, setting information area 52 and secret 
data area 53 are not initiahzed. Main controller 69 issues a message to 
the effect that the initiahzation is impossible to modulator-demodulator 

30 circuit 33 (step ST46). 

As described above, the initiahzation can be performed only when 
the appHed verification target data matches with the cryptogram stored in 
secret data area 54, even when the initiahzing instruction is issued. 
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[3.5 Cr3^togx-am Storing Processing] 

In this embodiment, the IC card user stores the cryptogi*am or 
password in secret data area 53, and for this purpose, the data in secret 
data area 53 can be changed only one time after the data in secret data 
5 area 53 is initialized. When the data change instruction for changing the 
data in secret data area 53 is applied to main controller 69 after the 
initialization, main controller 69 allows the data change only one time so 
that the predetermined cryptogram can be stored in secret data area 53. 
More specifically, the above processing can be achieved through the steps 
10 from step ST61 to step ST70 in Fig, 10. 

Main controller 69 stores whether the data in secret data area 53 is 
already changed or not, and will ignore the instruction for changing the 
data in secret data area 53 when this instruction is issued again. 
[4. Other Embodiments] 
15 The embodiment described above relates to the non-contact IC card 

employing the invention. However, the invention can likewise to applied 
to contact IC card. 

Main controller 69 may form a CPU, or may be partially or entirely 
formed of a logic circuit. This is true also with respect to read change 
20 circuit 61, cryptogram collating portion 63, memory area selection detecting 
circuit 67 and others. 

According to the invention, point area 51 is provided with the 
memory cells corresponding in number to the intended points, as already 
described. In the mode "0, 0", the data change is allowed to change the 
25 memory cell of point area 51 only from the unwritten state holding the data 
"1" to the written state not holding the write data "1", Thereby, forgery of 
the IC card can be prevented more rehably. 

An ordinary read-out device provides only the instruction, which 
changes the data in point area 51 only in the decrementing direction, for 
30 the IC card side. Therefore, damages caused by so-called "impersonation" 
can be prevented. 

The structure of memory 50 is not restricted to the foregoing, but 
may have such a structure that point area 51 and setting information area 
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52 are in one memory, and secret data areas 53 and 54 are formed in 
another memory. 

Secret data ai^eas 53 and 54 for providing the cryptograms in two 
stages are not essential, and only one of them may be employed. 
5 The embodiment has been described in connection with the case 

where the EEPROM is used as memory portion 50. However, another 
structure may be used for memory portion 50 provided that its allows 
change of data, and a flash memory, a ferroelectric memory or the like may 
be used. 

10 Further, the present invention is similarly applicable to any storage 

other than these to which date is written electrically, for example, a storage 
to which date is written optically, provided that it allows switching between 
writing and erasure. 

In this embodiment, if mismatching is found as a result of collation 

15 by the cryptogram collating portion, each of mode terminals Te and Tf , 
which are input terminals of read change circuit 61 with respect to 
cryptogi^am collating portion 63, remains in "Low". Accordingly, read 
change circuit 61 merely apphes the disabling voltage to memory portion 50, 
and there is no possibility that the data is forged, 

20 When the signal which acts to erase the data in point area 51 is 

appHed, data "0" may be held in all the bits in point area 51 and setting 
information area 52 so that the card cannot be reused until the cryptogram 
is apphed to secret data area 54. 

In the above embodiment, the voltages "High" are applied to mode 

25 terminals Te and Tf of read change circuit 61 only when cryptogram 

collating portion 63 issues the matching signal. Thereby, read change 
circuit 61 ignores the data change signal sent from main controller 69, 
Alternatively, the collation mismatching signal may be applied to main 
controller 69, and main controller 69 may determine, based on this, that the 

30 data change cannot be performed so that the data change signal may not be 
not issued to read change circuit 61. Also, the message to the effect may 
be displayed. 

In this embodiment, the disabling voltage is apphed by placing the 
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ground potential on line AG and setting the other lines in the open state. 
However, the voltage is not restricted to the above provided that neither 
writing nor erasing is performed. For example, 0 V may be applied to bit 
line BL for inhibiting the writing, and 0 V may be appHed to selected Hne 
SL for inhibiting the erasing. 

In this embodiment, the state where data "0" is written is the written 
state, the state where data "1" is written is the unwritten state, and the 
data "0" is the written data. However, the state where data "1" is written 
is the written state, and thus the data "1" may be the written data. 

In this embodiment, the state where electrons are injected into the 
floating gate is the state where data "0" is held. Alternatively, the state 
where the electrons are removed from the floating gate may be the state 
where the data "0" is held. 

In this embodiment, if the data "1" is held in the initial state, data 
"0" is set in the bit for reducing the points. Alternatively, data "0" may be 
held in the initial state, and the data "1" may be set in the bit for reducing 
the points. 

In this embodiment, the voltages "Low" are usually applied to mode 
terminals Te and Tf so that only the rewriting for reducing the points in 
point area 51 is allowed, and erasing of the write data is allowed when the 
voltages "High" are applied to mode terminals Te and Tf. Alternatively, 
the voltages "High" may be usually appHed to mode terminals Te and Tf, 
and erasing of the write data may be allowed when the voltages "Low" are 
applied to mode terminals Te and Tf. 

In this embodiment, the disabhng voltage is provided by placing the 
ground potential on hne AG and setting the other hnes in the open state. 
However, line AG may be kept at the ground potential. 

In the above embodiment, point area 51 forms, e.g., a point storing 
portion. Main controller 69, address decoder 65 and read change circuit 61 
form, e.g., a read portion. Main controller 69, address decoder 65 and read 
change circuit 6 1 form, e.g., a point changing portion. Secret data ai-ea 53 
forms a point rewrite information storing portion. Cryptogram collating 
portion 63 forms a collating portion. 
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In the above embodiment, the expression to the effect that inhibition 
is performed by the circuit structure means that a specific circuit structure 
is employed for disabling specific processing. More specifically, a logic 
circuit or an electric circuit is used for physically inhibiting specific 
processing. 

In this embodiment, the number of the data holding portions in the 
unwritten state (" 1") is handled as the remaining points. However, the 
number of the data holding portions in the written state ("0") may be 
handled as the remaining points. Thus, aU the data holding portions may 
be set to "0" in the all reset state, and "0" may be changed to "1" in 
accordance with reduction of the points. 

Industrial Applicability 

As described above, the invention can provide the point storing 
member of which illegal use is difficidt, and therefore can be 
advantageously applied to the fields of manufacturing and selling IC cards. 
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^rei^ec'd PCflPVB 1 2 AUG 1997 

Claims as Amended under Article 19(1) 



CLAIMS 

1. (Amended) A portable point storing member for storing points 
corresponding to moneys, comprising: 

a first cryptogram storing portion storing a first cryptogram set by a 
first person concerned with manufacturing of said point storing member; 

a second cryptogram storing portion storing a second cryptogram set 
by a second person different from said first person and concerned with use 
of said point storing member; 

changing means for reading said stored points in accordance with an 
externally applied read instruction, and changing said stored points in 
accordance with an externally apphed point changing instruction; and 

determining means for determining whether said changing means 
should be allowed to change the points in a point increasing direction or not, 
based on said first and second cryptograms. 

2. (Deleted) 

3. (Amended) A portable point storing member comprising: 

point storing means for storing points corresponding to moneys, and 
having data holding portions equal in number to said points for holding 
write data; 

read means for reading out the points stored in said point storing 
means in accordance with an externally apphed read instruction; 

a first cryptogram storing portion storing a first cryptogram set by a 
first person concerned with manufacturing of said point storing member; 

a second cryptogram storing portion storing a second cryptogram set 
by a second person different from said first person and concerned with use 
of said point storing member; 

point changing means for allowing change of each of said data 
holding portions in said point storing means between a first state and a 
second state in accordance with an externally apphed point changing 
instruction; and 



determining means for determining whether said changing means 
should be allowed to change the points or not, based on said first and 
second cryptograms. 

5 

4. (Deleted) 

5. (Amended) A method of using a portable point storing member, 
comprising the steps of: 

10 storing, in advance, points corresponding to moneys, a first 

cryptogram set by a first person concerned with manufacturing of said 
point storing member and a second cr5rptogram set by a second person 
different from said first person and concerned with use of said point storing 
member; reading the points stored in said point storing member in 

15 accordance with an externally appUed read instruction; and changing said 
points in accordance with an externally apphed point changing instruction, 
wherein 

changing of the points in a direction of increasing the points based 
on said point changing instruction is performed after determining whether 
20 said point changing instruction is to be followed or not, based on said first 
and second cryptograms. 

6. (Deleted) 

25 7. (Amended) A method of using a portable point storing member, 

comprising the steps of: 

storing points corresponding to moneys in the point storing member 
having portability; reading the points stored in said point storing member 
in accordance with an externally apphed read instruction; and changing 
30 said points in accordance with an externally apphed point changing 
instruction, wherein 

said point storing member has data holding portions corresponding 
in number to said points, 

-2 - 



said point storing member stores the points in accordance with the 
states of the respective data holding portions, and is allowed to change only 
from the first state to the second state, 

said point storing member stores, in advance, point rewrite 
5 information, 

said point rewrite information includes a first cryptogram set by a 
first person concerned with manufacturing of said point storing member 
and a second cryptogram set by a second person different from said first 
person and concerned with use of said point storing member, and 
10 said point storing member is used such that each of said data holding 

portions is changed from the second state to the first state only when 
applied information matches with said point rewrite information. 

8, (Amended) The method of using the portable point storing 
15 member according to claim 7, wherein 

said point rewrite information is supphed such that data relating to 
said first crj^ptogram is supplied in accordance with timing different from 
that of supply of data relating to said second cr5?ptogram. 

20 9. (Amended) A point storing member comprising: 

storing means for storing points; 

a first cryptogram storing portion storing a first cryptogram set by a 
first person concerned with manufacturing of said point storing member; 

a second cryptogram storing portion storing a second cryptogram set 
25 by a second person different from said fixst person and concerned with use 
of said point storing member; 

changing means for changing the points stored in said storing 
means; 

input means for receiving data to be verified; and 
30 comparing means for comparing the data received via said input 

means with said first and second cryptograms, wherein 

it is determined whether said changing means should increase said 
points or not, based on a result of the comparison by said comparing means. 

35 10. (Deleted) 
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ABSTRACT 



A point storing portion (3) has data holding portions equal in number 
to points. A point rewrite information storing portion (13) stores point 
5 rewrite information. A collating portion (11) collates information applied 
thereto with the point rewrite information. A point changing portion (7) 
can change each data holding portion only from a first state to a second 
state. However, point changing portion (7) can also change each data 
holding portion from the second state to the first state based on a result of 
10 the collation by collating portion (1 1). Thus, each data holding portion can 
be usually changed only from the first state to the second state (in a 
direction of reducing the points). Thereby, the point storing member 
which cannot be forged without difficult is provided. 
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I acknowledge the duty to disclose information which is material to the examination of this application in accordance with Title 
37. Code of Federal Regulations, §1.56(a). 

I hereby claun foreign priority benefits under Title 35. United States Code, §119 of any foreign application for patent or inventor's 
certificate listed below and have also identified below any foreign application for patent or inventor's certificate having a filing 
date before that of the application for which priority is claimed: 



(List prior 



Priority Clabned 

9-28859(P) Japan 13 /February/ 199 7 (SYes DNo 

.(Number) (Country) (Day/Month/Year Filed) 

forci^'"' DYes DNo 

applications. (Number) (Country) (Day/Month/Year Filed) 

ScenoteB ^ CI Yes DNo 

on back of 
this page) 



(Number) (Country) (Day/Month/Year Filed) 



(See Note c on back □ See attached list for additional prior foreign applications 

of liiis page) , - ''^ 

I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) listed below and, insofar 
as the subject matter of each of the claims of this application is not disclosed in the prior United States application in the manner 
provided by the first paragraph of Title 35, United States Code, §112, 1 acknowledge the duty to disclose material information as 
defined in Title 37, Code of Federal Regulations, §1. 56(a) which occurred between the filing date of the prior application and the 
national or PCT international filing date of this application: 



(List prior U.S. 



Applications) (Application Serial No.) (Filing Date) (Status) (patented, pending, abandoned) 



(Application Serial No.) (Filing Date) (StaOis) (patented, pendmg, abandoned) 

And I hereby appoint as principal attorneys David T, Nikaido, Reg. No . 22,663: C harles M. Marmelstein, Reg. N o. 25,895; 
George E. Oram, Jr., Reg. No, 27,931; Ro bert B. Munay, Reg. N o. 22,980; M artin S. Postman, Reg. No. 18,5 70: jE . Marcie 
Emas, Reg. No . 32.131; Dou glas H. Goldhush, Reg. N o. 33,125; Ke vin C. Brown, Reg. No. 32.402: Monica Chin Kitts, Reg. 
No. 36jl05;_Sharon N. Klesner, Reg. N o. 36,335 and Richard J. Berman, Reg. N o. 39,107. 

Please dkect all communications to the following address: NIKAIDO. M ARMELSTEIN, MURRAY & ORAM LLP ^ 

Metropolitan Square 

655 Fifteenth Street. N.W.. Suite 330 - G Street Lo bby 
_m £hington, D.C. 20005-5701 



(202) 638-5000 Fax: (202)63M?nr 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, imder Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

(See Note D \^ 0 0 Fnll name of sole or first inve^ftor Jilj^i:^ — 

Ss'pSef ^ Wntor'..t.namre Jt^^ ,<^^^ ^ September 7, 1999 

Residence Kyoto-^m. ,--KyQta^ Japan c^/^>C 

Citizenship Japanese \ „ 

Post Office Address c/o ROHM CO., LTD., 21, Saiin Mizosaki-cho , Ukyo-ku, 
Kyoto-shi, Kyoto 615-8585 Japan 



;^ gt) Full name of second joint inventor,^i^ any ^ . Sh i h i rg IK^^FTU l-^ 
iTiventnrVs signature /^jJ^J^T^ September 7, 1999 

Residence Kvoto-shir Kyoto, Japan ' '^/^ )C . 

Citizenship Japanese 

• Post Office Address c/o ROHM CO*, LTD^ 21, Saiin Mizosaki"Cho» Ukyo-ku, 

KyotO"Shi, Kyoto 615-8585 Japan 

Q ^5 Full name of third joint inventor, if a g^ ^^T\\ <rt . TAdlCHT 

^ Inventor's signature September 7, 1999 

Residence Kyoto-shi /^rtSl^ apan c7/^>L ^ff 

Citizenship Japanese 

Post Office Address c/o ROHM CO,. r.TD, . . fi^gi in Mizosaki-^cho. Dkyo-kn, 

Kyoto-shi, Kyoto 615-8585 Japan 



Full name of fourth joint inventor, if any . 

Inventor's signature 

Residence 



Date 



Citizenship , 



Post Office Address . 



Full name of fifth joint inventor, if any . 

Inventor's signature 

Residence 



Date 



Citizenship . 



Post Office Address , 



Full name of sixth joint inventor, if any . 

Inventor's signature 

Residence 



Date 



Citizenship . 



Post Office Address . 



Full name of seventh joint inventor, if any . 

Inventor's signature 

Residence , 



Date 



Citizenship , 



Post Office Address . 



Full name of eighth joint inventor, if any . 
Inventor's signature 



Residence ^^^^ 



Citizenship . 



Post Office Address . 



Full name of ninth jomt inventor, if any . 
Inventor's signature 



Residence ^^^^ 



Citizenship 

Post Office Address 



